Objective: this study aims to show the practice of hospital dentistry in Brazil by reviewing scientific papers on this subject published in our country. Material and Methods: an integrative review of the literature, including Brazilian scientific papers addressing hospital dentistry in Brazil was carried out. Case reports, literature reviews and original research studies not performed with patients were excluded. Google scholar, Pubmed, Lilacs, Scopus and Scielo are the online databases used. Results: the following outcomes were obtained from the 28 studies retrieved in the search: 6 (21.4%) were performed with a control group; 17 (60.7%) were related to patients' oral health profile, 5 (17.9%) were questionnaire-based studies, 13 (46.4%) were performed with patients admitted to intensive care units (ICUs) 16 (57.1%) were performed in adults patients, in 21 (75%) studies the inpatients received some kind of oral examination with or without local intervention, and 4 (14.3%) studies involved collection of material for laboratory analysis. Conclusion: most part of the studies addressed patients admitted to ICUs. The participants of the studies, i.e., patients, companions or the health team, considered it necessary and relevant that dentists are present in a hospital environment and provide oral health care instructions to the inpatients and the nursing team. It is necessary to increase the number of studies in the area of hospital dentistry in Brazil.
Introduction
H ospital dentistry, which includes care, prevention, and oral education in inpatients, emerged in 1901 in the United States, when the 1st Department of Dentistry was structured at the General Hospital of Philadelphia by the Dental Service Committee of the American Dental Association. 1 Sixty-eight years later, in 1969, that same institution found out through research that 34.8% of US hospitals had both conditions and needs to implement a hospital dental service. 2 The beginning of hospital dentistry in Brazil cannot be indicated precisely due to the lack of documents with information. However, it is known that it started in the middle of the 20th century in several centers, by institutions and professionals seeking to improve and integrate oral and general care to inpatients. 1 The experiences of patients during hospital admissions can be considered as isolated, limiting and dependent on care, influencing the patient's emotional and physiological status and resulting in anxiety and stress, which can lead to alterations in their oral health such as xerostomia, gingivitis, herpes, among other conditions. 3 Inpatients are also debilitated and have their attention focused on the disease that caused their hospitalization and therefore neglect the basic oral hygiene, which can lead to complications such as infections, problems to their oral and general health, and systemic disorders. 4 For this reason the presence of the dentist in the hospital environment is important, with a view to improve the patient's general condition, preventing infections and systemic complications through oral care. 2 Dentists working at hospitals must be able to: carry out emergency procedures (bleeding, toothache, mouth sores, etc.); provide expert opinions and explanations regarding stomatognathic alterations; provide complex care (clinical and/ or surgical) to special needs patients; train and supervise the dental assistant team to maintain the oral health of inpatients, perform dental and periodontal prophylaxis, encourage oral hygiene of inpatients, constantly examine their mouth and adjacent structures, create protocols for oral hygiene of inpatients, as well as notify the dentist if changes occur in or related to the patient's oral structures. 5, 6 Oral health care in hospitalized patients is of paramount importance and mandatory and thus oral hygiene should be performed routinely. 6 Poor oral hygiene results in greater accumulation of oral biofilm favoring the proliferation of pathogenic microorganisms, which makes the patients more susceptible to biofilm-dependent oral pathologies in combination with systemic diseases and infections. 3 These biofilm-dependent pathologies may be aggravated when related to other oral conditions such as caries, periodontal disease, tooth fractures, oral lesions and necrotic pulp, which also can exacerbate systemic complications. [7] [8] [9] Hospital infections are considered a public health problem, associated with high morbidity, longer hospital stay and increase of hospital costs. Pneumonia is considered one of the most frequent infections in a hospital environment. 3, 10 Ventilator-associated pneumonia (VAP) is the most significant infection affecting patients admitted at intensive care units (ICUs) and there are studies showing a direct relationship between the oral biofilm found in inpatients and VAP. Thus it is important to preserve oral health in patients with mechanical ventilation in order to prevent and minimize VAP occurrence. 7, 8 Dental care for inpatients seeks to prevent and improve their systemic conditions. 5 However, hospital dentistry practice in Brazil is still very limited. Thus, the aim of this study is to demonstrate Brazilian hospital dentistry practice by reviewing scientific papers on this subject published in the country.
Material and Methods
This study is presented in the form of an integrative review. The integrative review is a research method in which a search of relevant studies on a certain subject is performed and the data from these studies are analyzed and a synthesis of the existing knowledge is elaborated. 11, 12 Six stages were established: 1) identification of the subject and establishment of the guiding question of the study; 2) selection of the descriptors for the search; 3) establishment of inclusion and exclusion criteria and selection of databases; 4) tabulation of the information obtained from the selected studies; 5) critical analysis of the studies included in the literature review; 6) interpretation of results; and 7) elaboration of the review.
The guiding question of this study was: What exists about hospital dentistry research in Brazil?
The descriptors with the number of papers found in each database (Google Scholar, Lilacs, Pubmed, Scielo and Scopus) were:
1. "Hospital dentistry" and "systemically compromised patients" for Google scholar (167 papers); 2. "Hospital dentistry" and "Brazil" for Google Scholar (336 papers) and Lilacs (62 papers); 3. "Oral health" and "inpatients" for Lilacs (5 papers) Pub-Med (126 papers), SciELO (10 papers) and Scopus (86 papers); 4. "Oral health" and "ICU" for Lilacs (8 papers), PubMed (219 papers), SciELO (4 papers) and Scopus (12 papers); 5. "Oral health" and "hospital" and "Brazil" for Pubmed (170 papers); 6. "Hospital dentistry and "Oral health" and "Brazil" to Pubmed (122 papers); 7. "Hospital dentistry for SciELO (18 papers). For Pubmed and SciELO databases the descriptors were written in English.
The inclusion criteria were: papers on hospital dentistry performed in Brazil in hospitalized patients. Exclusion criteria were: review papers, case reports, case series, studies not performed by dentists, studies not performed in patients, and studies performed in patients hospitalized for dental reasons.
For data organization and tabulation, a collection instrument was developed containing: name, authors and year of the paper, institution/place where the study was performed, patient profile, presence of control group, number of patients, age and sex of patients, type of therapeutic approach, underlying disease, analysis of laboratory tests and results. A total of 28 papers met the inclusion criteria and were selected. After examination, the papers were divided into three subgroups: studies with control group (Table 1) , studies with application of questionnaire(s) ( Table 2 ) and studies with oral health profile (Table 3 ). Oral hygiene SG: use of Bioténe Mouth-wash® and foam sticks specific for oral hygiene. CG: foam sticks soaked with oral antiseptic based on cetylpyridinium chloride and alcohol.
Microbial culture
There was no statistically significant difference between SG and CG in relation to the microbiological culture before and after oral hygiene. The simplified oral hygiene index showed a statistically significant improvement in SG compared with CG.
VIDAL, CF (2017) 14
Public -Infection in the lower respiratory tract and VAP were more frequent in CG. There was no difference in mortality between groups. Evaluation of periodontal condition in 4 groups: G1: PD + VAP G2: PD + NVAP (no VAP) G3: NPD (no PD) +VAP G4: NPD + VAP -There was no significant difference in the incidence of periodontal disease in relation to VAP, but the number of teeth and surfaces with loss of insertion above 4 mm was higher in patients with VAP.
OLIVEIRA, MS
HCISCMSP-Hospital Central da Irmandade da Santa Casa de Misericórdia de São Paulo; HU-Hospital Universitário; HGU-Hospital Geral de Cuiabá; HV-Hospital Vivalle; FMRP-Faculdade de medicina de Ribeirão Preto; ICU-intensive care unit; SG-study group; GC-control group, M-male, F-female, CHX-chlorhexidine, G1-group 1, G2-group 2, G3-group 3, G4-group 4, DP-periodontal disease, VAP-ventilator-associated pneumonia, MV-mechanical ventilation, NPVM-no VAP, NDP-no periodontal disease. 50% of the patients had visited a dentist 6 to 12 months before due to periodontal disease (35%) and caries (20%). As much as 67.93% of patients required periodontal treatment and believed having "good oral health". The presence of the dentist at the hospital was considered essential by 100% of the interviewees and 90.63% of them stated that the dentist's role is "caring for the teeth"
FERDANDES, AS (2016) 3
Hospital in Serído region, Caicó, RN 21 --UTI 45 -Evaluation of the oral biofilm classification index.
-More biofilm was found in partially dentate or edentulous patients than in the dentate patients. 28 HNSC, Tubarão, SC. Clinical examination and interview with patients.
MAE-STRELLI, B (2010)
-80% brushed their teeth two or more times a day; 26.96% had not visited to dentist for at least 10 years; ulcerations were found in 19.13% of the patients, gingival bleeding was found in 13.04% of the patients, 99.13% did not receive oral hygiene instructions. 22 HR, Presidente Prudente, SP antibiogram P. gingivalis and T. forsythia were found at higher levels in edentulous areas of dentate patients. The total counts of A. actinomycetemcomitans, P. gingivalis, and T. forsythia were not different in the endotracheal tube of dentate or edentulous patients. The total number of bacteria in the mouth was significantly different from the counts in the tubes. Patients with higher levels of bacteria in the oral samples, presented more T. forsythia in the endotracheal tube. In edentulous patients, the same bacterial levels of the mouth were those of the endotracheal tube Neurological causes, chronic kidney problems, respiratory problems or septicemia.
AMARAL, CO (2016)

CARRIL-HO-NETO, A
Oral examination and review of medical files.
-60% of the individuals were edentulous, 68% had oral candidiasis, 10% had traumatic injuries, 14% had dentoalveolar abscess, 14% had residual roots, 70% presented poor oral hygiene conditions.
SCHMITT, B
(2011) 32 HSC, Blumenau, SC M-male; F-female; VM, mechanical ventilation; CD-complete denture; PRD-partial removable denture; FD-fixed denture; G1-group 1; G2-group 2; CPI-community periodontal index; PP-periodontal pocket; BOP-bleeding on probing; CU-intensive care unit; CHX-chlorhexidine; MRmyocardial revascularization; DPI-dental plaque index; IG-gingival inflammation; NPVM-no ventilator-associated pneumonia; NDP-no periodontal disease; PVM-ventilator-associated pneumonia; DP-periodontal disease.
Results
During the search, a total of 1,345 papers on hospital dentistry were found, of which 108 were selected for being authored by Brazilian researchers and performed in Brazil. Out of them, 27 were excluded because they were duplicates. From the 81 remaining publications, 28 papers referring to Brazilian studies performed by dentists in Brazilian hospitals were selected for this study.
The studies were conducted between 2008 and 2017. As much as 17 (60.7%) [3] [4] [5] [6] [7] 10, 18, 19, [21] [22] [23] [26] [27] 29, 33 studies were published between 2014 and 2017, 4 (14.3%) 2, 16, 30, 32 in 2011, 3 (10.7%) 24, 25, 28 in 2010, 2 (7.1%) 17, 20 in 2013, and 1 (3.6%) in 2008 and 1 in 2012. 15, 31 Most of the studies were conducted in São Paulo state, with 7 (25%) 2, 15, 17, 19, 22, 24, 26 publications, followed by the states of Santa Catarina (n=4, 14.3%), 7, 25, 28, 32 Paraná (n=3, 10.7%) 6, 13, 30 and Mato Grosso (n=2, 5.6%). 18, 23 The states of Bahia, Goiás, Mato Grosso do Sul, Minas Gerais, Pará, Paraíba, Pernambuco, Piauí, Rio Grande do Norte and Rio Grande do Sul had 1 (2.8%) publication each, accounting to 28% of the sample. [3] [4] [5] 10, 14, 16, 20, 27, 29, 31, 21, 33 Two (5.6%) studies did not mention where they had been carried out.
In order to identify the scenario of hospital dentistry in Brazil through published studies, it was found that 6 (21.4%) [13] [14] [15] 17, 23, 26 studies had a control group; 17 (60.7%) [4] [5] [6] 16, 18, 19, [20] [21] [22] 24, [27] [28] [29] [30] [31] [32] [33] were related to patients' oral health profile and 5 (17.9%) 2, 3, 7, 10, 25 were questionnaire-based studies of which 4 3,7,10 involved only patients and 1 25 involved patients, caregivers and healthcare professionals.
From studies that had a control groups, 5 (83.3%) 14, 15, 17, 23, 26 were performed with patients admitted to ICUs and 1 (16.7%) 13 with patients under mechanical ventilation. Three (50%) 13, 17, 23 studies were conducted in adult patients, and the others did not mention the age of the individuals. 14, 15, 26 Material collection for laboratory analysis of microbial culture was performed in only 2 studies (33.3%) 13, 15 and an antibiogram was also done in one of them. 13 Control Groups from each of the 6 studies [13] [14] [15] 17, 23, 26 received the standard oral hygiene protocol provided by the respective health institution, i.e., use of chlorhexidine (CHX), sodium chloride solution (NaCl) or foam sticks and oral antiseptic solutions. On the other hand, oral hygiene in the Study Groups was performed with toothbrushing plus chlorhexidine, toothbrushing and/or periodontal scaling and/or treatment of carious lesions and/or extraction in addition to the use of 2% chlorhexidine and Bioténe Mouthwash® with foam sticks. In a randomized study only intraoral physical examination was performed.
Among the studies addressing the patients' oral health profile, 8 (47%) 4, 6, 22, 24, 27, 29, 30, 32 were performed with patients admitted to conventional hospital beds, 6 (35.3%) 16, 18, 19, 21, 31, 33 with ICU patients, 2 5,28 (11.8%) with patients admitted to ICUs and conventional hospital beds and 1 (5.9%) 20 did not mention. Twelve (70%) [4] [5] [6] 16, 18, 19, 22, 28, 29, [31] [32] [33] of the studies addressing the oral health profile were carried out with adult patients only, 2 hygiene kits while in hospital stays, how often daily they performed oral hygiene and whether it was done by the patients themselves or by their companions. 2, 3, 16, 25 In addition to the lack of oral hygiene orientation, these patients had poor access to oral health care, as some of them reported that the last visit to the dentist had occurred 12 months prior to hospitalization, mainly to caries and periodontal disease. 3 In some cases, the hospitals' nursing teams stated to be not qualified or trained to perform inpatients' oral hygiene and provide proper oral care instructions. 26 The need for dental team in hospitals has become increasingly evident and recognized by patients and their companions as well as by the hospital heath staff.
Most of the studies reported the importance of the dentist in the hospital environment. It is noteworthy that the cooperation between dentists and other health professionals in hospitals benefits the inpatients, in such a way that monitoring, care and treatment of oral conditions during hospital stay reduced the hospital infection rates, which shortened the hospitalization time, reduced the hospital costs and increased the quality of life, reducing morbidity and mortality.
In addition to the ICUs, it is necessary to conduct studies in critical units such as Coronary Units, Burn Units, neurological ICUs, and pediatric and neonatal ICUs. Patients admitted to medical clinic or surgical wards and other medical specialties should also be evaluated, since most published studies deal with systemically compromised patients non-hospitalized but rather admitted to outpatient services. It is also important that the studies provide more detailed information, such as medications in use, laboratory test results, impairments and oral conditions. Although the first publication on the hospital dentistry in Brazil occurred only in 2008 and only few studies involve intervention, the number of annual publications has increased. Further and continuous research on hospital dentistry is important to improve the performance of dentists in hospitals as well as their integration with other health professionals. In addition, hospital dentistry studies conducted by dentists at hospitals must mention both of these facts to facilitate the search for systematic and/or integrative reviews.
Conclusion
This integrative literature review revealed that most hospital dentistry studies conducted by Brazilian researchers addressed patients admitted to ICUs. The participants of the studies, i.e., patients, companions or the health team, considered it necessary and relevant that dentists are present in a hospital environment and provide oral health care instructions to the inpatients and the nursing team. Further studies with inpatients and other areas of hospital dentistry must be conducted and published by Brazilian researchers.
(11.8%) 24, 27 with pediatric patients only, 1 (5.9%) 21 with patients of all ages and 2 (11.8%) 21,30 studies did not mention the age of patients. Regarding the type of approach to the patients, the following results were obtained: in 9 (52.9%) 4, 16, 19, 21, 27, 28, [30] [31] [32] studies only oral examination was performed without any kind of intervention; in 1 (5.9%) 29 oral examination was performed followed by dental procedures if necessary and the patients received oral hygiene instructions; in 1 (5.9%) 6 study patients received oral examination and were referred for dental care if necessary; and 4 (23.6%) 4, 5, 20, 22 studies did not mention the therapeutic approach. In only 2 (11.8%) 18,33 studies samples were collected for laboratory analysis of microbial culture and antibiogram.
Among the questionnaire-based studies, 5 (100%) 2,3,7,10,25 were conducted with patients in conventional hospital beds. In one of these studies, the participants were the patients, their caregivers and some members of the nursing team. Three (60%) 2,3,10 studies were conducted with adults and 2 (40%) with children. 7, 25 Overall, among all the 28 studies, 13 (46.4%) [13] [14] [15] [16] [17] [18] [19] 21, 23, 26, 28, 31, 33 were performed with ICU patients, 18 (64.2%) [2] [3] [4] [5] [6] 13, [16] [17] [18] [19] 22, 28, 29, [31] [32] [33] with adult patients, in 21 (75%) 2, 4, 6, 7, [13] [14] [15] [16] [17] [18] [19] 21, 23, [26] [27] [28] [29] [30] [31] [32] [33] the inpatients received some kind of oral examination with or without local procedures and oral samples were collected for laboratory analysis in 4 (14.3%) 14, 15, 18, 33 studies.
Discussion
In Brazil, hospital dentistry has gained increased attention in ICUs. In this integrative literature review, 46.4% of the studies were carried out with ICU patients having a dentist acting on the prevention and treatment of oral infections, especially those associated with VAP. [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] In the studies with a control group, although patients' oral hygiene was performed by the nursing team, dentists were responsible for providing oral care guidance, which led, in some cases, to a significant reduction in the mean hospital stay under mechanical ventilation 14 and to a reduction of primary sources of infection in the mouth 15 compared with the study groups in which preventive and curative measures were implemented in addition to oral care not supervised by dentists. The presence of the dentist resulted in benefits for these inpatients and possibly for the hospitals by reducing the hospitalization time of these individuals.
In half of oral health studies, most inpatients had periodontal problems, 6, [16] [17] [18] [19] [20] [21] which reinforces the need of treating these patients to reduce the infection rate. The need of oral hygiene instructions was observed in 60% of the studies but in only 40% of them either the patients or the nursing team received some kind of orientation on oral care, which emphasizes the importance of the dentist to guide, supervise and consequently prevent oral infections that may lead to secondary infections during the hospital stay.
The lack of oral hygiene instructions for inpatients was addressed in four studies among the questionnaire-based surveys. It was also investigated whether the patients had oral
